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The present invention lelertes to a method of 
mounting cloors automaticaBy on motoP-vehWe 
txxiiee. 

At preeenf, the dooie aie positioned manually on 
the molor^lde body before the hinge© aie fixed. 5 
Only the fixing of the hingea to the tMdy, for example 
by welding, b automated. 

This obviooely Invoh^ the use of more labour 
and more time for each door-mounting cyde, to the 
detriment of the oosi of the operation. 

The object of the present invention is to provide 
a method which enables the doornnnounting cyde to 
bo lUly outDmated. 

Aooonfbig to the Invention, this object la achieved 
by virtue of the fact that tiie method Includes the fd- i9 
lowtng steps: providing a robot having an anm wtth 
grippers associated with flret and second televlsua! 
Image-detection means, locating ttie arm of the robot 
In a reference position in front of a door opening in a 
motor-'vehlde body, aoquttig data relating to the 20 
posftbn of the periphery Of ttie door opening In apaoe 
by means of the first image-detoction means, laldng 
a door from a store by rrmans of the grippers of the 
ami vXttw robot, acquiring data relating to the posUon 
of tfie periphery of the door reiative to the Uppers by 29 
meansofthe frstbnage-detection means, processing 
ttie data resulting fhm tire detection of tiie periphery 
of tfie door opening by oomparing it witti tfie data 
resulting from the detectfen of ttie periphery of ttie 
door, varying die position ofthe robot aim relative to SO 
ttie reference position as a result of the processing, 
locating the door in the corresponding door opening, 
acquiring data relating to ttie positkins of ttie hinges 
rdative to ttie body by means of ttie second bnage- 
detectton means, and fixing ttie hinges of tiie door to S9 
ttie motor-vehicle body by means of auxiliary robc4s 
subservient to ttie seoond Image-dete^n means. 

The use erf ttie known technique of detecting 
Images by means of a television camera In associa- 
tion witti ttie use of two different robots, one for locat- 40 
Ing ttie door In ttie door opening and one tor 
automaticaBy welding or bolting ttie hinges to ttie 
body. enaUea ttie doorniounting cyde to be tolly 
automated and at ttie same time reduoes the time 
required Ibr this operation. 

For vehicles witti four doors, ttie equipment for 
canying out ttie method Includes two assembly sta- 
tions eadi wItti two locating robots situated on oppo- 
site sides of ttie Ihe along which ttie body advance 
and four welding robots oranged 'm rialis on each side 
of ttie patti of ttie body, each pair being oonstituled by 
a floor-fnounted robot and an upper robot supported 
by a portal structure. 

Further advantages and characteristics of ttie 
mettiod and ttie equipment according to the Invention 
wni become dear from tfie detaled description which 
fdlows, purely by way of non-timitbig example, viftth 
rsflmnoe to ttie appended drawlnge. In whidc 



Rgurel beside view of a fiat assembly station 
for mounting doors on a motorwhide body. 
F^re 2 Is a view talwn on ttie anew 11 of Figure 
1. 

Figure 3 Is a view*ilar to Figure 1 and shows 
a second assembly station for mounting doors on 

ttie body. 

Figure 4 b a view fallen on ttie arrow IV of Figure 
3. 

Figure 5 Is a schematic view Showing a first Step 
of ttie mettiod according to ttie Invention, 
F^ure 6 b a schematic view showing a second 
step of ttie method aooordlng to the Invention. 
Figure 7 to a sdiematfc view showing a ttiird stop 
of the mettiod acoonSng to the Invention. 
F^ure aba schematic view showing a foistti 
step of ttie m^hod aooortflng to ttie invenOon. 
Figure 9 b a schematic view showing a fiftti ^ 
of the method acoordir^ to the Invention, 
F^jure 1 0 Is a plan view of ttie frame fior support- 
ing the door. 

Figure 1 1 b a ^ view of ttie frame <^ Figure 10. 
and 

Figure 12 b a eectton taken on ttie Ihe Xll*xn of 
IHgure 10. 

With reference to the drawings, a motor^rehlde 
assembly line, generaly Indicated A. Indudes a 
ptarallty of pallets P on which a pturality erf bodies S 
are mounted. Figures 1 and 2 show a first assembly 
station for mounting doore In rear door openings V In 
abody Sofa fbUTHtoor motorvehide. Tlie first aaaem- 
Wy station for mounting ttie rear doors has a pair of 
assembly robots lOananged on opposite sides of ttie 
line A and each having en arm 10a whose end has a 
wrist 10b on which a metal gripping heme 12 knwn 
as a 'gripper* b mounted. The fsst assembly station 
abo Indudes two pairs of welding roboto airanged on 
opposite sides of ttie Ine A. each pair Indudlng afirat 
weldirv robot 14 on ttie floor and a seoond welding 
robot 16 which b supported by a ported atiucAire B 
associated wttti ttie assembly line A. 

As can dearty be seen In Figure 2. storage radcs 
M are arranged beside the \me A for supporting a 
plurality of rear doors Oi and, on each side of ttie line 
A, ttiere b a calibration device 1 0b whose fonction will 
become dear f^ the fbOowtog description. 

Figures 3 and 4 show a seoond asaemUy statfon 
for rnounUnglhJrt doore Da, in which ttie anangemetrit 
of ttie assembly robots 10 and ttie welding robots 14 
and 16 Is substentially identical to ttwt erf ttie tirat 
assembly station. 

The particular diaraderistic of ttie mettiod of 
mounting the rear doore 0^ and the front doore D2. 
which are generdly indicated D, constate of ttie use of 
four television cameras 20 for each assembly robot 
10, the cameras Iwing foced to the metal frame 12 
which pido up ttie doore and being adapted to fsro- 
vldealgnaialndlGattMOfttiepoBldonofttieann 10a 
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of the robot 10 relative to me <k)or opening V and to 
the po^n of the periphery of the door supported by 
the frame 1 Z There are also two auxiory television 
cameras 22 for pilotino respective welding robots 14 
and 16 during the fbdng of the hinges to the body 8. 5 

The gripper frame 12 is shown in detail in Figures 
1 0-1 2 but for dart^. the television camsTBs 20 and 22 
are not shown therein. The ffippor tame 12 has a 
substantially flat metal stnidure 12a made of metal 
sections welded together, to which bradcets 12b pro- 10 
jectiiQ from the plane identified by the metal structure 
12a are fixed. Suction cups 26 of known type are 
mounted on the metal stnjcture 12a for ooopeiating 
with a convex suifaceF of the door D. Oamping lev- 
els 30 operated by Jacks 32 and also articulatsd to the 15 
ends or the brackets 12b at 26 are adapted to coop- 
erate with the periphery of the window opening. Indi- 
cated E. Simllarty. each of two shaped levere 36 
(Figure 12} aitkxjtated to the metal structure 12a of 
the gripper frame 12 at 34 has a portion 36a oonneo- 20 
tod to an operatinjB tack 36 and a second portion 36b 
whkjh Is adapted to cooperate with afiaiHie 40aof a 
hinge 40 of the door D so as to locate it In the oonect 
position for fbdng to the body. The metal structure 12a 
of tiie griper frame 12 is fbced to the wrist 1 0b of the 29 
assembly robot 10 at 4Z 

The assembly method according to the Invention 
is ilhistrated In Figures When a motor-vehkde 
body leadies a predetermined position on the asssm- 
b(ytineA.therobot10k>oatesthefkHme12lnarefer- so 
ence position at the door opening V (Figure S). 
according to a predetermined operating program, so 
that the televtskm camera 20 can supply the central 
processing unit of the robot witii date indk^ative of the 
position of ttie periphery of ttie door opening V. 35 

The ami 10a of ttie robot lOwflth its gripperframe 
12 Is then positioned be^de ttie storage rack M on 
which a door D is disposed (Figure 6), A vacuum 
source (not shown) Is put into communk»tion witti the 
suction cups and jacks 32 are operated so ttiat the 40 
doer D Is made fast witiitiieftame 12. 

The arm of tfie robot 10 is tiien kxated in a pre- 
detefirhined posttion in front dfthe ddoropening V (this 
position oonesponds to that in which the "reading* of 
ttie door opening V was cairied out) so as to enable 4S 
ttie television cameras 20 to detect ttie position of ttie 
doer D relative to ttie frame, A second batch of date 
Is then sent and a second processing operBtlon takes 
place in tiie central control unit to d^ennine ttie move- 
mente to be Imparted to ttie flame 12 in Older to insert so 
ttie door D conectty in ite door opening V. Upon com- 
pletton of ttie processing, ttie robot am Itti inserts 
ttie door D In Is opening V (Rgure 8). 

After the door has been inserted In its opening, 
ttie two auxiliary tdevlsnn cameras 22 ananged ss 
beside the gripperframe 12 start to acquire date relat- 
ir^ to ttie positions of ttie hinges 40. Durir^ ttib step, 
ttie firse Hangs 40a or each hinge 401s lospt in contBGt 



witti ttie body 8 by Ite shaped lever 36, operated by 
ttie Jack 3a When ttie date reiattng to ttie positons of 
ttie hinges 40 has been acquired, ttie two welding 
robote14and 16 can start to weld ttie flanges 40a of 
ttie hinges 40 tottie body 8at44 (Figure 0) according 
to a predetemiined welding progrant 

Upon compl^on of ttie welding operation, ttie 
body S is moved Ihxn ttie first assembly station shown 
In Figures 1 and 2 to ttie second assembly station 
shown in Figures 6 and 4 where the steps described 
above for the rear doors are repeated for the ftont 
doors Da. 

During each cyde of ttie assembly robot 10, ttie 
gripper fteme 12 b poslttoned on ttie caltorattbn 
device 16 which has optical sighte 16a for resetting 
ttie position cf ttie frame 12 In space In order to avow 
drift vrtitoh might prevent ttie ocrrect iocatfon of the 
doors. Moreover, ttie calibretion or reference device 
may, to advantage, be associated witti tfie storage 
rack M on which ttie doois are disposed. 

Natiffidty, ttie mettiod and equipment described 
above may be used for mounting doors on two-door 
vehicles and niay have robote for ojtomaticalty bolt- 
ing ttie hinges 40 onto ttie motor-^ehkle body S 
instead of ttie wekllng robots. 

IMurally. it is intended ttiat, ttie principle of the 
invention remaining ttie same, the details of oonstruo- 
tion and Ibrms of embodiment may be varied wkSely 
witti respect to those described and Blustrated In the 
draMrfn9s.vrittioutttieretv departing florn tttompe of 
the present invention. 



Claims 

1. A mcttiod of mounting doore automatically on mo- 
tor-vehlcte bodies, characterised in ttnt it 
inckides ttie following stops: 

-provUIng a robot (10) having an am (10a) 
wtth grippera (12) assodated uritti liret (20) 
and second (22) televisual Image-detoctton 
means, 

- locatir^ ttie arm (1 Oa) of ttie robot (1 0) in a 
reference position in front of a door opening 
(V) in a motor-vehnie body (S). 

- acquiring date relating to ttie position of ttie 
periphery of ttie door opening (V) by means of 
ttie (list Image-detecOon means (20), 
-taking a door (D. Di, D2 ) fnmi a store (M) 
by means of ttie grippers (12, 26, 30) of ttie 
arm (10a) of ttie robot ( 10 ) , 
-acquiring date relatteg to ttie posXion in 
space of ttie periphery of the door (D) relative 
to the grippera (12) by means of ttie firat 
knage-detection means (20), 
-processing the data resulting from the 
detection of ttie door opening (V) by compar- 
big It witti ttie date liBsidttng ftomttie detection 
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or the i^phery or the door (0) . 
-varying tho posHibn ormegrippei9(12) fvkat- 
tive Id tho referwice po9ition 08 a mUt or tte 
piooeosliig. 

-k>catin9 the door (D) in the cone8|»ndlng 9 
door opening (V). 

- acquiring data rolallng to the poeMone or the 
hinges (40) relative to ttie body (S) tiy mesne 
of the seoohd Imag^^ietBCdan meana (22). 
and 

- fbdr^ the hinges (40) oT the door (D) to the 
motor-vehicle body (8) Ijy means of auxiliary 
rokMts (14. ie) sutiaen^ to the second 
ImageHMacdon means (22). 

iS 

2. Equipment for mounting doors automatically on 
motor-vehicle bodies^ chaiactorlsed In that It 
includes: 

- afirstrobot (10) havwig a gripper firame (12) 

at one end (10b) of )to aim (10a). 20 
-flfst television oaneiaa (20) supported by 
the gripper tame (12) and adapted to detect 
dekta relating to the posBlbn In epacse of the 
door opening (V) and to the position of the 
periphery orthe door(D) rdatlve tothe gripper 25 
fiame(12). 

-aeoorid television cameras (22) supported 
by the gripper trame (12) and adapted to 
detect data relating to the positions of the 
hinges (40) on the body (8). 30 

- at lea^ one second robot (14, 16) piloted by 
the second tsievision cameras (22) for fixing 
the hinges (40) to the motoiwehicle body (JS). 

^ EquipmentacoordlngtoClaim2,charBctertsedln 35 
that the gripper ftame(12) has lever damplngele. 
ments (38) which are artldulated to the tiame 
(12a) and each of which is adapted to cooperate 
with a flange (40a) of the hinge (40) to keep it in 
contact with the body CS) whist It is being fbced 40 

thereto, 

4. Equipment according to aaim 2 or Claim 3, 
charederlsed In that It has two robots (1 4, 1 6) for 
welding the two hirnjes (40) associated with each 48 
door (Di, Ki, each robot being subservtent to a 
respectWe television camera (22). 
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